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(54) Backlight for a liquid crystal display 

(57) A plurality of light sources 31 emit violet light having a wavelength 380^20 nm which is capable of 
exciting the phosphors of a fluorescent layer 25 to illuminate a liquid crystal display 20, the light sources being 
energised consecutively, or scanned, at a sufficient rate to produce the appearance of a continuous image. As 
shown, the light sources may be cold cathode fluorescent tubes 31 stacked in parallel and having the same 
ength as the LCD panel 20. Alternatively, the light sources may be GaN light emitting diodes. The fluorescent 
layer 25 includes phosphors emitting red. green, and blue light 
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CONSECOTIVE HjIiUMIHATING BACKLIGHT ASSEMBLY 
FOR LCD EMPLOYING FLUORESCENT LAYER 

Rar-kqroup d of the Invention 

The present invention relates to a backlight assembly for 
a liquid crystal display (LCD) , and more particularly, to a 
consecutive illuminating backlight assembly for an LCD 
employing a fluorescent layer. 

Generally, an LCD is roughly divided into an LCD panel 
and a backlight assembly. Here, the LCD panel is interposed 
between two polarizing plates and includes two substrates, a 
liquid crystal layer interposed between two substrates and a 
color filter layer formed on one side of the substrate. The 
LCD is called a light receiving device as a color image is 
formed by filtering light emitted from the backlight assembly 
with the color filter- However, the color filter used for the 
image formation decreases amount of emitted light, lowering 
efficiency in use of light emitted from, the backlight 
assembly. 

To solve the above problem, an LCD having a fluorescent 
layer, as shown in FIG. 1, has been developed. As shown in 
FIG. 1, there is provided a fluorescent layer 11 on the front 
of a liquid crystal assembly 13, on which red (R) , green (G) 
and blue (B) light emitting phosphors are coated. Also, a 
black matrix layer 14 made of graphite is formed between the 
phosphors . 

In the LCD having the above structure, a light 100 
emitted from a backlight source (not shown) passes through a 
transparent electrode 15 and then passes through the liquid 



s 



crystal assembly 13, depending on whether voltage is applied 
at that portion, to reach the fluorescent layer 11. The light 
arriving at the fluorescent layer 11 excites the designated 
phosphors to be illuminated. Since the above LCD realizes a 
5 color image by directly illuminating the phosphors, there is 

no need to interpose a color filter therein. As a result^ the 
amount of light passing through the LCD increases, resulting 
in a sharper contrast . 

However, in a conventional backlight assembly, a light 

10 transmitting plate (not shown) provided at the rear of the LCD 
panel distributes light emitted from the light source toward 
the LCD panel. However, it is impossible to provide equal 
illumination throughout the entire LCD panel using the light 
transmitting plate. 

15 Furtheirmore , the conventional backlight assembly 

illuminates the entire rear side of the LCD panel, thereby 
wasting electrical energy. 

Summary of the Invention 

It is an object of the present invention to provide a 
20 backlight assembly for an LCD employing a fluorescent layer, 
for consecutively and repeatedly scanning to the rear side of 
an LCD panel, thereby creating a continuous screen using an 
afterimage effect of the eyes without wasting electrical 
power. 

25 To achieve the above object, there is provided a 

consecutive illuminating backlight assembly for an LCD 
employing a fluorescent layer comprising: a plurality of cold 
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cathode fluorescent tubes stacked in parallel and having a 
length corresponding to the length of a LCD panel; and support 
plates for supporting the cold cathode fluorescent tubes and 
providing electrical connections to the cold cathode 
fluorescent tubes at both ends thereof, wherein the cold 
cathode fluorescent tubes are illuminated consecutively to 
form a continuous image on a screen, and emit violet rays 
having a wavelength of 380~420nm to excite phosphors of the 
fluorescent layer. 

Here, it is preferable that the cold cathode fluorescent 
tube is incorporated with at least one element selected from 
the group consisting of Co, Ni and Fe, and comprises at least 
one phosphor selected from the group consisting of SrP207:Eu, 
SrMgP20,:Eu, Srj (PO4) ^ : Eu, (Sr , Ba) Al^Si^O, :Eu, Y2SijO,:Ce, 
ZnGajO,:Li,Ti, YTaO^iNb, CaWO^, BaFJfiEu (wherein X is halogen) , 
(Sr, Ca) 0-26203 :Eu, SrAl,20,4:Eu and YjSiOsiCe. 

Also, there is provided a consecutive illuminating 
backlight assembly for an LCD employing a fluorescent layer 
comprising: a plurality of light emitting diodes as a light 
source; and a plurality of support plates stacked in parallel 
so that each support plate supports a line of the light 
emitting diodes, wherein the light emitting diodes are 
consecutively illuminated by lines to form a continuous image 
on a screen, and emits violet rays having a wavelength of 
380nm to 420nm to excite phosphors of the fluorescent layer. 

Preferably, the light emitting diode is formed of GaN- 
semiconductor, and the fluorescent layer consists of a blue 
light emitting phosphor, a green light emitting phosphor, and 



a red light emitting phosphor, wherein the blue light emitting 
phosphor is at least one compound selected from the group 
consisting of Sr^^ (PO4) .Cl,^ : Eu^-, (Sro.^Cao.i) ,0 (POJ ^Clz :Eu2\ 
SrjMgSisOgiEu^*, BajMgSi-.O, : Eu^\ ZnS:Ag,Cl, ZnS:Ag,Al, ZnS:Ag, 
5 ZnOiAg and ZnS:Ag,Ga, the green light emitting phosphor is at 
least one compound selected from the group consisting of 
SrAl20^:Eu^% SrGa^S^iEu^-, YaAlgO^^ : Ce^\ ZnS:Cu, ZnS:Cu,Al, 
CdS:Cu,Al and ZnS : Cu, Au, Al , and the red light emitting 
phosphor is at least one compound selected from the group 
10 consisting of 6MgO-As205 : Mn, 3 . 5MgO-0 . SMgFj-GeOs :Mn, SrYjS^tEu, 
SrY^S^iMn, KsEu(WOJ4, Y^O^SrEu and YaOarEu. 

Brief Descriptio n of the Drawings 

The above objects and advantages of the present invention 
15 will become more apparent by describing in detail preferred 

embodiments thereof with reference to the attached drawings in 
which: 

FIG. 1 is a schematic structural diagram of a typical 
liquid crystal display (LCD) having a fluorescent layer for 
20 illustrating a backlight assembly; 

FIG. 2 is a schematic perspective view of an LCD having a 
backlight assembly according to a preferred embodiment of the 
present invention; and 

FIG. 3 is a schematic perspective view of the LCD having 
25 a backlight assembly according to another preferred embodiment 
of the present invention. 

Detailed Description of the Invention 
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Referring to FIG. 2, a backlight assembly 3 0 of the 
present invention is provided at the rear of a liquid crystal 
display (LCD) panel 20. The LCD panel 20 includes a lower 
substrate 21, an upper substrate 22, a plurality of 
transparent electrodes 23 formed horizontally on top of the 
lower substrate 21 and vertically on the bottom of the upper 
substrate 22 so that the electrodes of the upper and lower 
substrates 21 and 22 cross each other, and a liquid crystal 
layer 24 between the lower and upper substrates 21 and 22. 
Also, rubbed alignment films (not shown) are formed on the 
surfaces of the lower and upper substrates 21 and 22 facing 
each other, and the liquid crystal molecules of the liquid 
crystal layer 24 are aligned along the rubbing direction of 
the alignment films. 

In addition, lower and upper polarizing plates (not 
shown) are provided on each outer surface of the lower and 
upper substrates 21 and 22, and a fluorescent layer 25 coated 
with red (R) , green (G) and blue (B) light emitting phosphors 
is provided on top of the upper polarizing plate. 

The backlight assembly 30 according to the present 
invention includes a plurality of cold cathode fluorescent 
tubes 31 arranged at the rear of the LCD panel 20. The cold 
cathode fluorescent tiibes 31 are stacked in parallel and has a 
length corresponding to the length of the LCD panel 20. The 
cold cathode fluorescent tubes 31 are supported by support 
plates 32 and 33 at the ends thereof and electrically 
connected to a power supply (not shown) . 

Ohta et al. (U.S. Patent No. 4,678,285) and Breddels et 



al. (U.S. Patent No. 4,830,469) disclose a light source 
emitting ultraviolet rays or near-ultraviolet rays having a 
wavelength of 370nTn or less to excite phosphors. However, the 
ultraviolet rays or the near-ultraviolet rays is easy to 
5 change the characteristics of liquid crystal molecules. Thus, 
the cold cathode fluorescent tubes 31 of the backlight 
assembly 30 according to the present invention adopts a light 
source emitting violet rays having a wavelength range of 380 
to 420nm, which is disclosed by the present inventors (U.S. 

10 Patent Application No. 08/385,514). That is, the light source 
includes one phosphor selected from the group consisting of 
SrPjO^rEu, SrMgP207:Eu, Sr3 (PO4) 2-Eu, (Sr , Ba) AljSijOe : Eu, 
¥351207 :Ce, 2nGa204:Li,Ti, YTa04:Nb, CaWO^, BaFX:Eu (wherein X is 
halogen), (Sr , Ca) 0-26203 : Eu, SrAlijOj^^ :Eu and YjSiOgrCe. The 

15 violet rays emitted from the light source effectively 

illuminate the phosphors of the fluorescent layer 25 without 
changing the characteristics of the liquid crystal molecules . 

Preferably, the phosphors disclosed in the above U.S. 
Patents and U.S. Patent Application No. 08,385,514 are used as 

20 the phosphors of the fluorescent layer 25. That is, the 

fluorescent layer consists of a blue light emitting phosphor, 
a green light emitting phosphor, and a red light emitting 
phosphor, wherein the blue light emitting phosphor is at least 
one compound selected from the group consisting of 

2 5 Sr^o ( PO4 ) 6CI12 : Eu^* , ( St^ ^Csl^ . 1 ) 10 ( ) gCl, zEu^\ Sr3MgSi20e : Eu^* , 

BaaMgSijOgcEu^*, ZnS:Ag,Cl, ZnS:Ag,Al, ZnS:Ag, ZnO:Ag and 
ZnS:Ag,Ga, the green light emitting phosphor is at least one 
compound selected from the group consisting of SrAljO^ :Eu^*, 
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SrGasS, :Eu2% Y3Al50i2 : Ce^\ ZnS:Cu, ZnS:Cu,Al, CdS:Cu,Al and 
ZnS:Cu, Au, Al, and the red light emitting phosphor is at least 
one compound selected from the group consisting of 
eMgO-ASjOgiMn, 3 .5MgO*0.5MgF2-GeO2:Mn, SrYsS.iEu, SrY2S4:Mn, 
5 K5Eu(W04)4, YsOjSrEu and YjOjiEu. 

Also, in order to prevent light of wavelengths above 
420nm from being illuminated, the cold cathode fluorescent 
tubes 31 are coated with a film of at least one selected from 
the group consisting of cobalt (Co) , nickel (Ni) and iron 
10 (Fe) . 

According to the backlight assembly of the present 
invention, the cold cathode fluorescent tubes 31 may be 
illuminated consecutively in the same way that television 
screens are scanned. That is, the uppermost fluorescent tube 

15 31, is illuminated, then, after a predetermined time, the 

uppermost fluorescent tube 31. is turned off. As the uppermost 
fluorescent tube 31, is turned off, the next fluorescent tube 
3I2 is illuminated. (Here, even though the fluorescent tube 
31i is turned off, a diminishing illumination still glows.) 

20 Then, as the fluorescent tube 3I2 is turned off, a fluorescent 
tube 3I3 under the fluorescent tube 3I2 is illuminated. This 
is repeated for all the fluorescent tubes to a fluorescent 
tube 31^. In this manner, all of the cold cathode fluorescent 
tubes 31 are illuminated. Here, preferably, an illuminating 

25 period of each of the fluorescent tubes 31 is controlled so 

that a viewer perceives the consecutively illuminated image as 
a continuous image due zo the afterimage effect of the eyes. 
Thus, the consecutive line illumination of the cold cathode 
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fluorescent tubes 31 has the same effect as a surface 
illumination of the entire fluorescent layer 25. 

The light illuminated from the consecutive illuminating 
backlight assembly is polarized by the lower polarizing plate 
5 (not shown) and then passes through the lower substrate 21 to 
reach the liquid crystal layer 24 . When a voltage is applied 
to the transparent electrodes 23 from a power source which is 
independent of the power source of the backlight assembly, the 
liquid crystal molecules which are usually arranged in spiral 

10 form line up with respect to the transparent electrodes 23. 

Thus, light passes through the liquid crystal layer 24, the 
upper substrate 22 and the upper polarizing plate (not shown) 
in sequence and then reaches the fluorescent layer 25 . The 
light arriving at the fluorescent layer 25 excites the 

15 designated phosphors of the fluorescent layer 2 5 to be 
illuminated, thereby providing a color image. 

FIG, 3 shows the consecutive illuminating backlight 
assembly according to another preferred embodiment of the 
present invention. As shown in FIG. 3, a plurality of support 

2 0 plates 42 are stacked in parallel and each support plate is 
provided with a plurality of light emitting diodes 41. The 
light emitting diodes 41 are made of GaN- semiconductor to 
easily control the wavelength of the light emitted therefrom. 

The plurality of light emitting diodes 41 are arranged in 

25 lines and each line cf light emitting diodes 41 is supported 

by one of the. support plates 42. The light emitting diodes 41 
of one line are simultaneously illuminated or turned off and 
the light emitting diodes 41 are consecutively illuminated or 
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turned off by line, thereby creating a continuous image. The 
violet rays emitted from the light emitting diodes 41 pass 
through a LCD panel 50 to excite phosphors 51 of a fluorescent 
layer. 

5 The consecutive line illumination of the present 

invention provides uniform illumination of light over the LCD 
panel as well as a surface illuminating effect of the entire 
fluorescent layer, thereby lowering power consumption, 
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What is claimed is: 

1. A consecutive illuminating backlight assembly for a 
liquid crystal display (LCD) employing a fluorescent layer 
comprising: 

5 a plurality of cold cathode fluorescent tubes- stacked in 

parallel and having a length corresponding to the length of a 
LCD panel; and 

support plates for supporting said cold cathode 
fluorescent tubes at both ends thereof and providing 
10 electrical connections to said cold cathode fluorescent tubes 
at both ends thereof, 

wherein said cold cathode fluorescent tubes are 
illuminated consecutively to form a continuous image on a 
screen r and emit violet rays having a wavelength of 380-420nm 
15 to excite phosphors of said fluorescent layer. 

2, A consecutive illuminating backlight assembly as 
claimed in claim 1, wherein said fluorescent layer consists of 
a blue light emitting phosphor, a green light emitting 
phosphor, and a red light emitting phosphor, 

20 wherein said blue light emitting phosphor is at least one 

compound selected from the group consisting of 
Sr^o ( PO4 ) sCli2 : Eu^* , ( Sr^ . ^Ca^ , J ( PO, ) gCl^ : Eu^* , SrjMgSi^Oe = Eu^* , 
BajMgSizOgzEu^*, ZnS:Ag,Cl, ZnS:Ag,Al, ZnSiAg, ZnOrAg and 
ZnS:Ag,Ga, said green light emitting phosphor is at least one 

25 compound selected from the group consisting of SrAl204 : Eu^* , 
SrGa2S4:Eu^% Y,AlsO^^:C^^^\ ZnS:Cu, ZnS:Cu,Al, CdS:Cu,Al and 
ZnS:Cu,Au,Al, and said red light emitting phosphor is at least 
one compound selected from the group consisting of 

10 
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SMgO-ASsOs : Mn , 3 . 5MgO-0 . SMgFj-GeOs : Mn , SrYjS^ : Eu , SrYjS^ : Mn , 
K5Eu(WOj4, YjOsSiEu and Y-fi-^iEn. 

3. A consecutive illuminating backlight assembly as 
claimed in claim 1, wherein said cold cathode fluorescent tube 
5 comprises at least one phosphor selected from the group 
consisting of SrP207:Eu, SrMgPjO, :Eu, Srj (PO^) 2 :Eu, 
(Sr,Ba) AlaSisOgiEu, Y2Si207:Ce, ZnGa204 : Li , Ti , YTaO^iNb, CaWO,, 
BaFX:Eu (wherein X is halogen), (Sr , Ca) 0'2B203 : Eu, SrAlijO^^iEu 
and Y2Si05:Ce. 

10 . 4. A consecutive illuminating backlight assembly as 

claimed in claim 3, wherein said cold cathode fluorescent tube 
is coated with at least one element selected from the group 
consisting of Co, Ni and Fe . 

5. A consecutive illuminating backlight assembly for an 
15 LCD employing a fluorescent layer comprising: 

a plurality of light emitting diodes as a light source; 

and 

a plurality of support plates stacked in parallel so that 
each support plate supports a line of said light emitting 
20 diodes, 

wherein said light emitting diodes are consecutively 
illuminated by lines to form a continuous image on a screen, 
and emits violet rays having a wavelength of 380nm to 420nm to 
excite phosphors of said fluorescent layer . 
25 6 . A consecutive illuminating backlight assembly as 

claimed in claim 5, wherein said fluorescent layer consists of 
a blue light emitting phosphor, a green light emitting 
phosphor, and a red light emitting phosphor, 
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wherein said blue light emitting phosphor is at least one 
compound selected from the group consisting of 
Sr^o ( PO4 ) 6CI12 : Eu2\ ( Sro . jCao . 1 ) 10 ( PO4 ) 6CI2 : Eu^* , SrjMgSiaOg : Eu^* , 
BajMgSizOg :Eu^*, ZnS:Ag,Cl, 2nS:Ag,Al, ZnS:Ag, ZnO:Ag and 
5 ZnS:Ag,Ga, said green light emitting phosphor is at least one 
compound selected from the group consisting of SrAl204 : Eu^*, 
SrGa2S4 ;Eu^*, YjAlsOiz : Ce-\ ZnS:Cu, ZnS:Cu,Al, CdS:Cu,Al and 
ZnS : Cu, Au, Al, and said red light emitting phosphor is at least 
one compound selected from the group consisting of 
10 6MgO-AS20s :Mn, 3 . 5MgO-0 . 5MgF2'Ge02 :Mn, SrYjS^tEu, SrY2S4:Mn, 
K5Eu(W04)4, YjOaSiEu and YzOaxEu. 

7. A consecutive illuminating backlight assembly as 
claimed in claim 5, wherein said light emitting diode is 
formed of GaN- semiconductor . 

8. A consecutive illuminating backlight assembly as 

claimed in claim 1 substantially as herein described with 
reference to the accompanying drawings. 
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